Effect of mutants and inhibitors on mitochondrial transport systems in vivo in yeast.
We have reported elsewhere (Wills, C. and Martin, T. (1984) Biochim. Biophys. Acta 782, 274-284) that one or more mitochondrial transport systems may be involved in the regulation of the inducible alcohol dehydrogenase of yeast, ADH-II. In order to investigate this phenomenon further, it was necessary to determine which of these systems operate in the cell in vivo. We give in this paper preliminary evidence that inhibitors of the malate-phosphate (n-butyl malonate), malate-citrate (hydroxycitrate) and malate-alpha-ketoglutarate (aminooxyacetate or cycloserine) transport systems all operate in vivo. While the demonstration of the in vivo inhibitory activity of n-butyl malonate and hydroxycitrate is entirely by physiological methods, that of the transaminase inhibitors aminooxyacetate and cycloserine depends in part on the isolation of mutants capable of growth on glycerol in minimal medium. On this medium these mutants depend on the malate-aspartate shuttle for growth, and as expected the transaminase inhibitors prevent their growth. Two of the mutants show an enhanced rate of mitochondrial glutamate uptake. A preliminary survey of the properties of the glycerol growth mutants is presented, showing that the probable mode of action of these mutants is an increase in the efficiency of the malate-aspartate shuttle.